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Semi-annual report, March 1, 1966-August 10, 1966 
Report of D. Cotten 

The program of investigation of propogation phenonena i n  inter-  
planetary space continues, The phenomena under study include the  an- 
isotropy of the  BeV-energy nucleonic component of the cosmic radiation, 
This manifests itself as a diurnal var ia t ion and an apparent s iderea l  
diui.mil variation i n  the counting r a t e s  of cosmic ray neutron monitors. 
The amplitudes and phases of these variations a re  being examined as a 
function of time and location i n  the geomagnetic f ie ld ,  and a re  being 
considered theoretically.  
t he  propagation of extremely low frequency waves, principally i n  inter-  
planetary space, and the excitation of these waves. 

\ 

An additional phenomenon now under study is 

1, 
attempt t o  ident i fy  the cause of an apparent ant i -s ideleddiurnal  
var ia t ion i n  the cosmic radiation, 
1957 t o  1964, there is a def ini te  indication of a sidereal  diurnal  
variation, observed superposed on the  solar diurnal variation i n  cosmic 
radiation. For a half-year, however, the phase and amplitude of the 
solar diurnal variation vary i n  such a sense as t o  indicate an ant i -  
sidereal diurnal variation, i n  apparent contradiction t o  the  several  
years of record which indicate t h e  existence of a t rue  s idereal  diurnal 
variation. This does not appear t o  be simply noise i n  the variation. 
We are  however; now including M t ,  Iiorikura, a s t a t ion  with re la t ive ly  
high geomagnetic cutoff r igidi ty ,  i n  order t o  improve the s ignal  t o  noise 
ratio. 

Theories of s ignal  modulation and detection were examined i n  an 

Cver most of the period studied, 

Sone gaps exist i n  the record of data which we have andyeed, because 
of the  unavailabil i ty of these data from the  world data center A. 
smoothing process described i n  previous program reports overcomes th i s  
deficiency t o  some extent, but we are  still  attempting t o  get complete 
continuous data  f o r  several stations, up t o  the present. 

The 

2. 
of the analysed differences i n  the  amplitudes of the cosmic ray diurnal 
variation at various s ta t ions and fo r  various time intervals. 
r e l i a b i l i t y  calculations employ the F test, so as  t o  be useful f o r  the 
comparison of two or several  average amplitudes. The significance l eve l  
is found t o  be well over 90$, often ovei- 995. A procedure has also been 
devised whereby the  F-test givea ap indication of the  s t a t i s t i c a l  signi-  
ficance of curves f i t t ed  t o  cosmic rcy diurnal variation average ampli- 
tude by simple connection of points, 

h r the r  calculations have been made of the s t a t i s t i c a l  r e l i a b i l i t y  

These 

3. An additional graduate student, doctoral candidate B. Boller, .has 
resumed examination of the  excitation of hydromagnetic waves i n  the 
v ic in i ty  of the earth, and t h e i r  propagation through interplanetary 
space. In particular,  t he  apl;ropriate dispersion relat ions were s tud ied  
and numerically evaluated, i n  order t o  determine which of those fre- 
quencies expected t o  be excited can be eqec ted  t o  propagate wi th  de- 
tectable  amplitude. 
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I Items 3, 4, and 5, a r e  currently being prepared for  publication, 
while i tems 1, 2, and 6 will similarly be written up upon completion. 

I n  severa l  phases of the work h e r e  described, the wri ter  has  had 
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